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Abstract

The effects of two components of formative evaluation, (a) frequctcy
.

of measurement .a4d (b) data utilization, were.compared in order to isblate

formative evalu4tion'components which teachers might routineqy dse to
A A

1

monitor achievement. Fifty-two learning disabled and educable Mentally

retarded students enrolled In regillar class programs and,rece.iving.readink

: instruction in a special educa. rion resource room were randomly assigned

tio either ) a pre-posttest non-data-basedchange group, (b) a daily

(N)measuremen dion-datar.based change .group, (c) 'a daily measurement data-
.

baNed change group, or (d) an untre4d control group. Analysis of

results of oral reading data supported daily measurement and data-based

changes' as effective components of formative evaluation.
'
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Formative EvalpatiOn in ihe Classroom: An Approach to ImprovAng Instruction

Recent regulations promulgate.d under the Education for all Handi-

capped Children Act of 1975, PL 94-142, require tht developMent of an'

Individual Educational Program (IFP) which ppecifies'annual and short-
.

term objectives whenever a student is identified as requiring special
1

education service. While logical argumentg to support use of objectives

in.the development of educational programs have been. proposed (Mater, 1962;

.Popham & Husek,41969; Steiner, 1975; Tyler, 1954,empirical verification

.

of the beneficitl achievemerm effects of specifying oblectives is lacking.

Equal numbers of studies can be found in which significant and non-signi-

N
ficant "results are reported (Duchastel & Merrill, 1973; Hartley. & Davies,

1976). A major factor in these equivoNal results may be the lack of
1 .

adequate evatuation procedures tO assist teachers in effective decision

4

making.during the inntruceional program. (Crutcher & Hofmeister, 1975).

Tradifionally, educational evaluation hts been oriented to placeMent

and'summative decision making. While. psychologists and,educational'diag-
. .

nosticians routinely use diagnostic testing procedures which have forma-:

tive deoision-making potential, these procedures.Are not the usual class-.

room peacti5e. Review.and.rAeaching are the usual instructional deci-

N
sioys and relate only to items missed in the post test. A study of

teacher decision making by Zoharik (1975) supports this vtew. He found

planning decisions regarding evaluation, diagnosis, gnd instructional

strategies were made by fewer than one-third of the 194 teachers studied.

Similar-findings were previously reported by Goodlad and Klein (1974)

and Popham and Baker (1970).

'F,Ormative evaivation iS concerned with the eva)uation*of echcsc-dtional

.
1.,

prograds still in some stage of development (Scriven, 1967)., Unlike,

FEB .1 ,j ijd,0
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placement and summative evaluation, formative evaluation is intended to

lead to the improvemelt of itstrugtion.during the teaching process it

t
self, by providing feedback to both teacher and student eegarding b-

.

jective mastery (Conroy, 1973; opham, 1972; Snow, 1977; Sullivan, 1971;

Sherman,'Note 1).
.

.

.

.

-

While there is considerable agreement that the key to improved in-
>

st.ruciion.and educational.deCtsion making by teAchers may be'formative"

evaluation procedures, the most effective components of a formatkve eval-,

aution.system have not been dsolated or systematically compai-ed (Sullivan,

1971). Sullivan recommend Identification of precise objsftives 'in initial
S.

planning and the development of a detailed system for monitering and re- °

cording achievement' of objectiveg as important to the succekss of a forma-
,

tive evaluation system. Impoeflant concerns remain, frweyer, regarding

la) the frequency of test administrafion'requieed to make'lappropriate dc-

a

cisions lc:luring the instructional.program, and ChY the way in which the

collected-data are utilized.

Jo

" Recommendations regarding frequency of 'measurement vary from the

periodic pre-post measurement approadh descriked by Van. Etten and Van

k.

Etten (1976) non-continuous measuremept,.to'the direct and-a:any

continuous measurement approach advocated by those who practice

.2"

//technology of Precision teachini (Alper & White, 1971; Haughton, 071;

,

Kunzelman., 1970; Lindsley, 1964;'Lovitt, 1967; White & Haring, 1976;

Haring'& Lovitt, Note 2, Starlin, Note 3, White & Liberty; Note 4).

It.is argued by proponents of this view that only continuous measure-

ment and analysis of perfoimance permits the 'teachei: to make changes '

in the program when it will be of-the greatest benefit to the student

(Starlin, 1971).

4



-,)

-

.4 The issue of "data utiliidtion" iS also one which has Rob been
. )

adequately.resopdOwith'respect tb formative evaluation. One solution

has Peen to establish a set of rules 'which provides a. standard method

for daily program anakysis (Liberty, Notes 5 4nd 6); The rules attempt

to take the "guesswork".out of analysis of daily measurement data_by

providirig guidelines wi,th respect ,to the length of time an intervention

should be maintained for Individual, programs. The rules are determined,

not only by the progress of the student but.by the-objective (aim) of ?

the program as well. The rules ada an.important dimension to formative

evaluation not.addressed in the pre-posttest paradig1.-

A limited number of studies is reported' in.the reearch literature

where attempts have beenfmade to systemati"cally isolate effective comPqn.-
.

4

'ents of a formative evaluation system. Jenkins, Mayhall, Pesehka, and

, 4

'Townsend (19.70- compaTed charted and non-chartepi feedback of.dailY measure-.
.

ment dati co teachers and students and reported re'ults which significantly

fqvored the charted feedback group. Frumess (Nyte 7) compared different

degrees of self-management when used with daily mea urement and found

significant differences favoring students who charted their own daily

t

h.
1

scores compared-to students for whom there was 'no.self-charting or

acher charting of performance.

In an investigation of dhily measurement and decision 'rule4,

a.

Bohannon (Note 8) compared teadher judgment o4 the ftedominant,formative

evaluation procedure with daily measurement and data decision rules:

he reported results which favored-students in thetlatter treatment.

Of,particular-interest were findidgs which suggested that for eight of (

4
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the 23 students in the study one minute of daily measuremenx was suf-

Ficient to impirove achievement, thus making.it unnecessary for the

teacher to uSe any decision rules to make program adjustments.

The prtsent study further explored Bohannon's findings by con-

,;)

\trasting student achievement under conditions of daily measurement and,

daily measurTuent with data decisron rules. In addition, a third treat-
,

meht was initiated in whiCh pre-poattest measurement was the only forma-
.

tive evaluation peocedure systematically implemente'd by the teacher.

The research 'was designed to answer the following questions:
.

1. Does daily measurement increasestudent performance on

objectives beyond that attaine4 with preand'posttesting?
-

2. DdL adding-a data utilfzation component increase student

performance (311 ob)ectives beyond.that,attained 1..5ith daily

. .

measurement alone?

Method

Participants

(
?, 'Fifty-two children in.grodes. two through six Who.had been previously

classified as learning-disabled o
r

cable mentally retarded participated
lli

in, the study. The gtudents were enro ied in:regular class programs and
,

. .

were receiving daily reading instruction from 13 speciaLeducat,ion re-

source teachers in four metropolitan school districts in Minnesota.

Treatments

Fohr students were randomly selected from each resource teacher's

existing caseload and rapdomly assigned to one of.three experim tal

treatment groups or to an untreated contrOl-group. The l3 subjects-

-

.01



5

in each treatment group then received reading instruction which included

0

one of three combinations of formative evaluation procedures: (a) pre-
4.

post measurement, non=data-based change*(PRN),; (b) daily MeasUrement,

non-data-based change (DMN); or (c) daily measurement, 'data-based change

(DMD). 'Analyses of vat-Lance of pretest'performances revealed/no reliable

differences between groups.

,

Instfuments

Four typeS of data were used to analyze treatment effects. MeasureS

ot oral reading rate cori:ect, oral readin:trate'incerrect, vocabulary

'meaning, and comprehension wore obtained for all students both prior'to and
4

following treatment. The first three measures were derived frqm stories

randomly selected from-Leveli 11i'; IIb, and IIIb of the"PowerlBuilder Kits

(SRA, 1963, 1969). Each student read.orally fpr three.minutes an.0 was.

asked to define five words which had'previously been .randomlv selected
1

from the first 100 wbrds of the story. The tdtal.number of words re'ad
r

correctly and fncorrecay were then counted and divided by ehree to obtaim

6
the per minute rate. The total number of words defined correcely was

determified by teacher judgment. When in doOt, the first definitlori in

4 .

the'dictiondry was, used' as 'ale criterion. A measure of each.studenCs

reading.comprehension was obtained using the Stanford Diagnostic Readihg

-Test Level I, Forms W and X (1968) and the comprehenSion subtest of the
4,

Stanford.Diagnostic. Reading Test, Level II, Forms W and X (1966)., *Daily.

measures of oral reading. correct and incorrect,)nd voCabulary meaning
,

in the SRA Power Bbilder SeoriesvalSo were obtained for students in .the
(

daily measurement and'data decision rule groups (N*--- 26).

A

a
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Specif\F Procedures

All subjects initially.were Placed, for reading ins-truction by

the- experimenter in threeslevels of Ole SRA Power Builder Kits _(1963, 1969).
P

Placiementyas determined hy identifying passages which the student could

read orally at the rate of 50 to 75, 35 to 60, and 30 to 40 words correctly

per minute.
1 Error performarice twas eior used in Making tbe placement

. .

sion.

. -

Each student's oral reading performange was then measured, for three

.,days at each: of the three.levels to reliably establish initial (performance%

:A 30 liercent increase in oral reading rate correc.t was arbitrarily established

.
.

as the 18-day objective for a11. studenis in thefexperimental treatments. The

desired level at 18 days was determined b'y multiplying the median initial

oral reading correct score at each level by a factor of 1.3. To establish

daily objectives for the dai1y.measirement ahd data decision rule groups, a

straight increasing daily aim line was drawn on an equal interval graph

conneCting the'medran initial level_with the d ired level at 18 days
.

(Liberty, Notes 5 The daily objective for error rate was to re-

mafn,atr below the median initial error rate. This objective was. shown

on the equal interval graph by drawing a straight line across the graph

at the stUdent's initial.median error rate for each level. An example qp,f

a graph With-inftial data points and,dariy aim.lJne drawn "for both torrect

and error ra es is shown in Figure 1.
NP

8-4

Insert Figure 1 about here
\

The sequence of instructional activities for all groups was as

follows:

1

;

0

:-
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7

Each student received 20 minutes of reading instruction daily

from the special education reso ns uciirce teacher.- Itrtion consisted of:
-

.

.

..., . a
.

reading nine storie's twice at each level over an 18-day period. Studemts .4

adltloud for three minutes at eaCh of thethree 'pladement levelS.

St dents Jere'then asked to define five words fromHeach story. Error,

,

'cor ection and word meaning correction were given.

Each of the treatment groups 'differed. from One another)ith respect

to thedaily forMative,evaIuationiprocedures used as follows:

Daily 'Measurement, Data-based Change pMD):. The teacher and

student reviewed the graph eacll day to determine whether the daily

objective had been achieved: If daily data points were plotted below

the aim line for two qonsecutive data days,' a new aim line wav drawn

parallel to the original line (i.e., the target date was.extended)'an&

a program change was made. If the y data points-were plotted above

the daily-aim line for five consecuti days, a new daily aim LiA was

drawn,parallel and abote the original line and a _program 'change wa(

Made. Examples of original and redrawn daily aim lines are shown.in

Figure 2.'

4 -Insert Figure 2 about here

_
1 .

t - . .

* .

Error data were also reviewed daily. If daily data-points were

...

f :
. .

'plotted above the median error line for
i two data days; a new medten

f

error:line was-drawn and a program change wa mAde. If error data

we're Plotted below the median line for five d ays,.the same procedure

was followed.

a./

A

411.
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: . . / .....
.

. . "

The'ieachers made, a series of program changes as.a function
I ,

. . ,

.

t.
'Of The student's peyformance: ,The-changes were, in sequence:

.1 1 I.

o `

,

,.1. Eaqh da'y a dqta point was 1;lotted'on ol-,above the li'ne

A

... .
, ;tbe atudenttreceived:agum ball dispensed by

, i .. ! ,

e ypleied by ,khe'teadbr in a-gpm'
.

a machine..
,

4e..r.:Lach 4; a datil piiiit vgs.0.otted on or abOve the lin'e
,,...

. '

r- . . . t
.

ibe studelrêceived
)'

a gummedistickeY of his/her choice.
"

. .
..,

3. Eath day a date potqyas plotte4 on,ot abovethe live

'the.studcut receivdd a g

9 14,
card. Fivelrts'coul b

..6
,

stiA.as'a .book folder, an

" ,
1)

e dOt)which was placed- on g*
' . ..* ''

. . .6

xchb!4ed for a'tangible item

opportunity
,

to wo
0,

I
..;

..,,s. .. or operate the audiovasuel.equOment r. Ally gtber.similar,

.4'
...,

-1... .
1-,

-k, .

IP' It )"

., sehool activity based'on individual interdtt,

4.

the
.

office,

c,
u .

Daily_Measurement Non-data-baspd Change ONN),.: Following timed. .

, .
.

1:

A. oral reading, 'teach9r. and fudent marked. the graph and checked to see
A

. .M '.. : . % 1
. i

whetter'Weedaily obieetive had beegiachleved: Teacher pro0i4ed_e,irourage-
Z', . ...

. ...
- .11 .

0, -,,..,mdnt with positive statementa and praise. Whdnever program'chaftds lovre !
, .

'.., n-, .
.

,,...e

0 . e*

4.".'
iMp.1emented.forAhe (DMD) group, they.were also implemented for thil .

e ,
.

2 .,,,

. -,
,:'e

. .

' '
1$ ,

group.
';41....1%

...,, '
et

:'!' ... .- .

.... .. 4.' Pre-post Measurement Non-data-based dronge.(PPN): ,Followkng'daily

4

,

1

J

al

Oral.reading-teachers praised studenta and thanked them for reading.
,

, 0-

Whenever pfogram changes werb implomented for the IIPIN grbur, they were

.2
also implemented for.this group.

Untreated Controf 6roup (UC): This grouvaame lhe resource

room daily forregular reading instruction of approximatelY the same

p.
, duratiOw.-(20 minut0i) as The .exPerimental grbups. No controls were

--

-

ft
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A

exerted over
\

the.reading instruction of students in this group.

Immediately following t1f 18-day instruction periOd, the oral

.

reading OuencY and vocabula meaning performance of all students was

9

aiain measured oy three d
4

at each of the three levelS.ip whiCil initial

:performance w4s b ained. On thd101,hird day,,a measure of reading corn-.

pre6nsion was also obtained using the Stanford .Diaii7,nostic-Reading. Test

Level g 'Form W. (1968) for students in grades two and three and the Stan-
,

-

tord.Diagnostic Reading Test, Level II-Form W (1968) for students ifi

'grades four throuih

Results

4

The post treatment data tor all groups on all measures apppat ih

4

- 'fable 1. One way analyses of variance were conductecron the posttest..'

means and are shown in tables'2 and.3.

Insert Tables 1, 2, and 3 about here

A5/6.Wil be seen, the differences among group means obtained following

treatment were reliable at Independent and Frustration Levels for the

oral reading 'correct-measure, but not for the other' dependent measures.

I

\A post-hoc analysis using a Student,Newman-Keuls procedure was conducted
.

and is presented in Tab104.

Insert Table 4 about here
4

A

The results of the paired comparisons revealed that the DM-group

performance exceeded the other three groups at ,both Frustr:Ition and,
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. .

Independent Level% with one exceptidh: The.performance of the DMD group

.
..

was apparently wial Co that of the DMN group,ar,the Independent MN/el.
. .

Tile pbst boc anaolysis also revealed a diffience'beiken DMN phd.the'lle

. .

,.,
.

.
,

'group' at the Independent Leyel.
..

Discussion

-

The regults of 5heyresent studyyrovide eridence that variattons .

in teacher measurement practiceS an4 in how measurement dwr5 are used

to make program decisions can signfficantly influence Student perforllance.

Severhl.noteworthy conclusions concerning formative evaluation are sup--

po-4ted by the obtained data. 4r

First, not surprisingly, alterdtions in formative evaluation pro-
_

cedurmseem to impact most directly q)e behavior which is meastired and

i .

r .^:-
,

.
.

.

used as the datum for.instlwcponau 6 cfsion making- In this research,

.

.

/ teachers measured oral feadihg rate, used that data to make changes in

-a.
..../---"

.

thq daily oral-reading rate goals, an& in whether or what consequences
. Q

were delivered for achiewing those daily oral readily, goals. In addl.-

o

tion teachers'recorded.student performance On vocabulary.meaning, but

, (O.^

set no daily objective for this.behavior and-did-not use vocabulary

meaning data to make prograM changes. Thp results were that treatment .

effects were revealed in the oral reading correct data but not in Wie

vocabulary meaning data nor in th% standardized-comprehension measure.

The fact that treatment effects were not revealed in oral reading 'errors

\ e

weakens support for the conclusion that fOrmative tvalnation impacts most

directly the Measured behavior. Given that error rates were -low-across

all -three reading levels, and that the daily aim for errors wag essentially'

to maintain initial:error rates, however, it is-npt surprising that the



r.

I I

11

iniLial equivalence among treatment groups for this behavior remained at

postAesting. yhe practical siEnifIcance of this first conclusion rests

J.
.en the fact that formative evaluation requires that uatA,be obtained on

'some particulaf behaviors. If the advantage of formattve evaluation

. .

accrues primarily to the measured behavior, then considerable importance
}

mist be invested in decisions regarding what behaviors to measure.
yr,'

A second coneldsion regArding the effegtive component's of.forMative

evaluation which may be derived from the Present results ip that tradi-

.4

tional pre and Oosttesting on a particular objective does not contribute

to Improved achievement'. Students whose performance in oral reading was

Meapred initially and again at the end of treatmenCincreased no more

than students in the.untreated covol ,group. That finding is made all

the more remarkabieU the fact that the students in the pre and post

test treatment actually §yleftematically practiced otal reading each day

while the students.in theuntr.eated EOntrol group did nOt.. The impOr-
, 4:

tance of this failure Of pre Rnd posttesting as an approach 'to formative

evaluation is that it calls into.question the purpose of the most

perVasive informal approach used by teachers to mOnitor student ac,hieye-
,

ment,

The third notable collusion supported by the data analysfs.is that

daily measureldent of behavior specified in an objectivt yill not Con-

- sl!stently raise performance hexond nb testing atall, and will not im-

prove formative evaluation prcicedures berind what is ohtaine'd by pre and

pOsttesting. Student performance in oral reading in the daily measafement

condition exceeded that of the untreated control group at'the independent'

I. /.

reading level but,not arthe fruserntlon reading level. In none of tha

11'
4
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,

comparisons did the mean oral reading,performance of sttkdents measured

daily exceed.that of the pre-post test.ing grburi. Since seudents hi. the ,

4

daily measurement treatment did repive performailre feedback"thrOugh

.4e

daily inspection of their graph and goals this.linding is surpriOng

I
and inconsistent,with the resuit5-obtained by other researchers (e.g.,

'

Jenkins, Mayhall, Peschka, & Townsend,1974). One may sp'66ulate that

the difference between their results and those reported here may be

due to the diCferences in procedures and emphasis given to the daily

feedbaCk on ihe part of both student and teacher. The failure of daily

measurement and charring to consistentgy increase student vhievement

is impçlrtant ori efftelency grounds. Daily- measurement and charting

is time eonsuming. If daily measurement is to be included as a component

of formative evaluation, its role in increasing student performance

.

should be demonstrated.

' The most important conclusion which may be supported by the results
!

of tit
present study is that systematic formative evaluation most ef-

fectively contributes to student achievement wheri rule6 for.theutiliza-

tion of measurement data are.Included as part of the formative evaluation

system. When teachers measured student oral reading performance daily

4

in relation to daily goals and altered both goals and, consequences con-
.

tingent upon measured student performance relative to goals, superior

achievemenf occurred. It dhould be recalled that ttudents in the daily

measurement treatment received exactly the same number and type of pro-
t44

gram changes, On the same schedule, as siudents in the datl-utilization

treatment, yet, in oply one case did their performance exceed even the un-

,

treated control group. In*contrsgt, the data-utilization group eiceeded

-thc, untreated controi and the.pre-posttest group at both Frustration and

V.

(.

4



13

Independent. reading levels; and exceeded the.daily measurement group

at Frustration Ley,o4.-
_ -a

We-need to take note that the data utilization treatment was a

complex treatment. The separate effects of daily measurement, and

rules for altering goals and delivering consequences cannot be determined.

Teachers may be able to efficiently'alter goals and deliver consequences

if they are not required to use.the particular data-utilizarfon rules
e

emESOyed in the present study, or if.they are nOt requ'ired to measure

daily. Our,position 1.S.,.h"owever, that implicit fn formative evaluation

th a determinate relation between measufemtivt data and program changes,

andrthat formative evaluation consistently.improves as improvements are

made in measurement and the proceaures &or utilizfng measurement data.

,4be pvsent resylts, we believe support-the conclusion that daily measuraL
t >-

ment of student performake is an important romponent of formative eval-

uation only when:prOcedpres for Vilizing dally performance data are re-

quired. (

A final comment regarding measuring student performance in reading

for purposes oL fermative evaluation should be made. One may argue

diat oral reading rate' in the basal reader is of:"questionable importance

as an edUcational objective. Evidence is availablp to the contrary,

however. Oral reading as a measure of decoding skill is highly related

to reading aChievement and to comprehension (Deno, Chiang, Mirkin, &

,Lowry, Note 9): Pral reading performance, then, serves as a convenient
.

index of reading proficiency: An,interesting 14nding in'the present

study is that oral reading AL Independent and Frustration Levels was

more sensitive to treatment effects. It may he that formative -evaluatlon

of reading requires realár mea86rement on content. exteri4ii to daily

el
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instruc.tion. .Fureher research on what to measure as a ptrt of
, 4

Tomat14 evaluatiop in reading is required.

. .

The conClusions presented..here are limited, ofeourse, by the

)
esign of the'studvi The only content used was reading, and only a

, f

imited set of.vpriations iv measurement and data utilization procedures.
.k . e

.....

was employed.,; Such is.thp nature of an experiment, aN we would prefer
.

to consider each of Intr conclusions as hypotheses-requiring extensive
,

,

testing with different subject matters, st,ucients, teachers,'and, especially,

withVariations in formative evaluati4t,procedures.

1
N..

p.

4
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Footnotes

,

The oral reading rates used to initially place.studets tor res-
.*

i

pon'd to the 1oWa-end of the-independents instruction and frustration.

level-rates Teipmanded by_Starl.rn (1973) when mpking placement deci-
11

sions for primary 'and intermediate grade remedial students.
.

'2
Since the data decision ruletreatment requires a program chalige.-

. .

whenever a studenC does.tlot achieve the daily objective for-two conse-
'

.

...06"

cutive'data days, program changes were alsO 'implemnted for 'students

in the other experimental groups to eontrol for the possibility thaC

differences in performance could be attributed to the program changes

rather than to the iormative evaluation procedures:

.

11

4
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Table 1

l

I.

-
Ii?Posttest Means and-StatWard Deviations for Each GfoUp by Level on Four Depen4ent Measures

4.I.
.

4

'Group
PPN . DMN DMD. UC

sd. X ,sd sd

Oral Reading_Correct,

Comprehension
,

C.

Independent . 70.694 12.48 75.62
Instruction 56.46 10.23 56.23

.11 'Frusethion* 40.00 6.89 38:69

Oral Reading 'Incorrect N

Independent 3.37 1.61 2.09
Instruction 4.92 1.42 4.06

, Frigration 6.71 1.57 5.60
A .,

Aiocabglare. Meaning

Independent 78.46 19.08 76.92
Ipstruction 55,38 30.72' 63.08
Eruetration 27.69 20.88 34462

44.70 15.81 ,49.30

/
r

8.44, 82.17 13.15 63:85 11.92
10.01 61.92' 9.11 53.31- 8.64
6.37 4643

.

1.30, 2.87
,1.57 ' 4.65

. 2.20 6.28

35.45, '92.31
29.26 69.23
27.87 36.92

A

21.31 53.17

7.29 38.54

1.96 - 3.89
2.294 4..50

2.56 : '6.94
,

10.13 86.15
27.83 63.08
24.28 33.85

,

23.38 46.08

1

4.

4.03,

.

4.20
4.23
3.86

17.10
2.5,62

30.97

18.38
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, ..:iTable

.4114Nary of.t1w.AnilivSs of VaelanWon Posttest

Means for Three Depondent'VariaMes
,

,.7 Independent
Level

'MS,'

likAtrut.eign

Level

Frusti-nt4on

Lqvel

MS.

Oi Readity:Correct

, A

Source A' df

4
.

Groups
)3 4.

828.46 6.11

.

Error' 48 135.50

Total 51.

ReAdiag Incorrect

YASource

":Groups

-.-

Error

Total

wommoe'

7.63 1.ra

51
4c. .

Vocabular Meanirig.

Source df

;

Groups 664.10 1,32

Error *- 48 503.85

:Alli-"141 51

.

wal16-

... H

*

.001 . 167,92 1485 .15 171.92

90.57 ty.38

0

7

.32 166 .24 .86. 4.50

6.91

I

*

.28 .4,17.95 .67 201.92

.807.69 690:38

4

,

0

4.37

.63 .60

vi

. 9 .83

.
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Tdble 3

4Ir

Summary of the Analysis of Variance on

Posttest Means for COmprebension

23

Source "cif MS

Group 3 ,179.32 .45. .72

Error 47 397.52

Total 50 a

Data for one subject are missing.4

0/
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4
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Table.4

Contrast's on Posttet Means Oral Reading Rattviporrect

Independent and Frustration Levels Using'Student-NewmAn-Keuls 'Procedure

Frustration Level

DMD PPN DMN DC

1.

46.23

40.90

38.69

38.54

.

v4

v ,

Group Mean

DMD 82.77

DMN 75.62

PPN - 70.69

UC 63:85

4

o.

1.1s.

9 v.



Figure 1 110

A GRAPH WITH BASELINE .DATA POINTS AND DAILY1A1M LIN,ES DRAWN;

ORAL READING RATE CORRECT 'AND INCkORRECT. ,.
:p

ORAL READING.COPRECT OBJECT1147:55 wordslminut3

e.

<4.

QIYIedlon Baseltne Score

6.80' Rote coi.rect'clailraim line

1
41

Lu
8 Rate incOrrect daily aim line ,

Fe:to 6

ct 5

6
--1 2

,



Figure :g .

ORIGINAL AND REDRAWN DAILY AIM LINES

. ORAL AiADII1tG CORAPECT OBJECTIVE:55 worCisiminutc
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